METHOD OF ANALYZING DELAY FACTOR IN JOB SYSTEM 



The present application is a continuation of application Serial No. 
09/386,436, filed August 31 , 1999, the contents of which are incorporated 
5 herein by reference. 



BACKGROUND OF THE INVENTION 
1 . Field of the Invention 

The present invention relates to a technique of analyzing cause of 

10 delay in a single business processing in a job system in which a computer 
system comprising a plurality of computers connected through a network is 
used, the computers are respectively assigned to a series of jobs constituting 
the single business processing, and the computers, to which the jobs in 
question are assigned, are made to execute respective jobs in a 

15 predetermined order, the analysis being carried out associating the cause with 
processes on the computers and traffic of a network used by the processes. 



2. Description of Related Art 

As a job system using a computer system comprising a plurality of 

20 computers connected through a network, there is known one in which, taking 
resources and a load of each computer into consideration, jobs are 
dynamically assigned to respective computers to be executed by them, so 
that delay in processing is not generated, as described in Japanese 
Unexamined Patent Laid-Open Nos. 10-11406, 10-161987, and 9-311795. 

25 Further, as a job system using a computer system comprising a 
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plurality of computers connected through a network, there is known one in 
which, a computer is assigned to each of a series of jobs constituting one 
business processing, so that the jobs are executed in predetermined order by 
respective computers to which those jobs are assigned. 
5 On the other hand, as a technique of analyzing a location of a 

bottleneck to performance, in a computer system comprising a plurality of 
computers connected through a network, there is known a technique in which 
pieces of load information about component devices constituting the computer 
system are collected, and a bottleneck component device is judged from the 

10 collected information, as described in Japanese Unexamined Patent Laid- 
Open No. 8-137810. 

Now, when cause of delay in a single business processing is to be 
detected in the above-mentioned job system in which computers are 
respectively assigned to a series of jobs constituting so that the single 

15 business processing and the jobs are executed in predetermined order by 
respective computers to which those jobs are assigned, it is insufficient to 
judge a component device that is a bottleneck of performance of the computer 
system, applying the technique of the above-mentioned Japanese 
Unexamined Patent Laid-Open No. 8-137810. It is because delay in a 

20 business processing in such a job system is generated from relation between 
component devices of the computer system and jobs. Thus its cause should 
be detected taking account of the relation between the component devices of 
the computer system and the jobs, more closely, to be able to decide effective 
measures to get rid of generated delay. 

25 Further, the job system described in Japanese Unexamined Patent 
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Laid-Open Nos. 10-11406, 10-161987, and 9-311795 is one in which taking 
resources and a load of each computer into consideration, jobs are 
dynamically assigned to respective computers to be executed by them, so 
that delay in processing is not generated. Thus, in a job system in which a 
5 system designer assigns computers to a series of jobs and makes the jobs be 
executed in a predetermined order by respective computers to which the jobs 
in question are assigned, it is not supposed to present necessary material for 
reconsideration when the system designer reconsiders assignment of jobs to 
respective computers. 

10 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to effectively detect a 
causative location, in relation to loads of the computers, network traffic, and 
the jobs. 

15 Further, another object of the present invention is to present necessary 

information for reconsideration when the assignment of jobs to respective 
computers constituting the above-mentioned job system is reconsidered. 

To attain the above objects, the present invention provides a method of 
analyzing a delay factor, for analyzing a delay factor in processing a job net in 

20 a job system that uses a computer system having a plurality of computers 
connected, for example, through a network, assigns the computers 
respectively to a series of jobs constituting the job net, and executes the jobs 
in a predetermined order by the respective computers assigned to the jobs, to 
process the job net, wherein the method comprises: 

25 a collecting step in which history information expressing history of 
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execution of a job from each computer is collected; and 

an analyzing step in which a job and a part of the computer system that 
became delay factors in processing the job net is decided, in accordance with 
a form of delay in execution of each job expressed in the history, in relation to 
5 an execution schedule of each job expressed in definition information defined 
in advance, and in accordance with computers assigned to each job. 

Here, a job net implies a unified processing (for example, business 
processing) that is constituted by a series of jobs and processed by the job 
system. 

10 According to thus-described method, it is possible to extract a part of 

the computers, which became a delay factor in processing the job net, in 
relation to the jobs. 

In detail, the analyzing step comprises: 

a first step in which a computer assigned to a job whose execution time 
15 exceeds a planned execution time by more than a predetermined degree is 
extracted as a delay factor in processing the job net; and 

a second step in which, with respect to a job whose execution end time 
is latest among jobs executed just prior to a job whose execution start time is 
delayed from a planned start time by more than a predetermined degree, 
20 when the execution end time is not delayed from a planned end time by more 
than a predetermined degree, the part of the computer system that 
undertakes transfer between the job whose execution start time is delayed 
from the planned start time by more than the predetermined degree and the 
job executed just prior to the job in question is extracted as a delay factor in 
25 processing the job net. 
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By doing this, it is possible to present a job that became a delay factor 
in processing a job net, and at the same time, to distinguish a case where that 
factor was caused by a computer, and a case where a part of the above- 
mentioned computer system that undertakes transfer between two jobs. 

5 Further, to attain the above objects, the present invention provides a 

method of analyzing a delay factor, for analyzing a delay factor in processing 
a job net in a job system that uses a computer system having a plurality of 
computers connected through a network, assigns the computers respectively 
to a series of jobs constituting the job net, and executes the jobs in a 

10 predetermined order by the respective computers assigned to the jobs, to 
process the job net, wherein the method comprises: 

a collecting step in which history information from each computer is 
collected, the history information being information that can specify an 
execution start time at which the computer started execution of a job, and an 

15 execution time which the computer required to execute the job, from each 
computer; and 

an analyzing step in which the delay factor in processing the job net is 
decided by comparing definition information, which is defined in advance and 
can specify a planned start time, i.e., a planned time at which execution of 
20 each job is started, and a planned execution time, i.e., a planned tithe 

required for execution of each job, with the history information collected, and 

the analyzing step comprises: 

a first step, in which a specific job is noticed in accordance with a 
predetermined rule; 

25 a second step, for repeating a process in which, when an execution 
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start time of the noticed job is delayed from a planned start time of the job by 
more than a predetermined degree, a job executed just prior to the noticed job 
in the order is noticed; and 

a third step, in which, with regard to each noticed job, when an 
5 execution time of the job exceeds a planned execution time of the job by a 
predetermined degree, the job is extracted as the delay factor in processing 
the job net. 

According to thus-described method, when an execution start time of 
the noticed job does not exceed the planned start time by more than the 

10 predetermined degree, it is possible to exclude jobs earlier than the noticed 
job in that order, from the processing of searching a delay factor, judging that 
the delay factor does not exist in those jobs. Thus, a delay factor can be 
searched more efficiently. 

Further, to attain the above objects, the present invention provides a 

15 method of analyzing a delay factor, for analyzing a delay factor in processing 
a job net in a job system that uses a computer system having a plurality of 
computers connected through a network, assigns the computers respectively 
to a series of jobs constituting the job net, and executes the jobs in a 
predetermined order by the respective computers assigned to the jobs, to 

20 process the job net, wherein the method comprises: 

a collecting step in which history information is collected from each 
computer, the history information being information that can specify an 
execution start time at which the computer started execution of a job, an 
execution end time at which the computer ended the execution of the job, and 

25 an execution time which the computer required to execute the job, from each 
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computer; and 

an analyzing step in which the delay factor in processing the job net is 
decided by comparing definition information, which is defined in advance and 
can specify a planned start time, i.e., a planned time at which execution of 
5 each job is started, a planned end time, i.e., a planned time at which 

execution of each job is ended, and a planned execution time, i.e., a planned 
time required for execution of each job, with the history information collected, 
and 

the analyzing step comprises: 

10 a first step, in which a specific job is noticed in accordance with a 

predetermined rule; 

a second step, for repeating a process in which, among jobs executed 
just prior to the noticed job in the order, jobs whose execution end times stand 
within n-th (n: a natural number) from the latest are extracted and noticed; and 

15 a third step, in which, with regard to each noticed job, when an 

execution time of the job exceeds a planned execution time of the job by a 
predetermined degree, the job is extracted as the delay factor in processing 
the job net. 

According to thus-described method, it is judged that, among the jobs 
20 executed just prior to the noticed job in that order, jobs having later execution 
end times become bottlenecks affecting the delay as a whole. Among the jobs 
executed just prior to the noticed job, jobs having earlier execution end times 
are judged not to be a delay factor, and can be excluded from the processing 
of searching a delay factor. Thus, it is possible to efficiently search a delay 
25 factor. 
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Further, to attain the above objects, the present invention provides a 
method of analyzing a delay factor, for analyzing a delay factor in processing 
a job net in a job system that uses a computer system having a plurality of 
computers connected through a network, assigns the computers respectively 

5 to a series of jobs constituting the job net, and executes the jobs in a 

predetermined order by the respective computers assigned to the jobs, to 
process the job net, wherein the method comprises: 

a collecting step in which history information is collected from each 
computer, the history information expressing a history of executing a job 

10 which constitutes the job net and is assigned to the computer; 

an analyzing step in which a job and a computer assigned to the job 
that became the delay factors in processing the job net are decided, in 
accordance with a form of delay in execution of each of the series of jobs 
constituting the job net, expressed by the history information collected, in- 

15 relation to an execution schedule of each of the series of jobs constituting the 
job net, expressed in definition information defined in advance, and in 
accordance with computers assigned to each of the series of jobs; 

a computer utilization status acquiring step in which a resource 
utilization status owing to each process executed in the computer to which the 

20 job became the delay factor in processing the job net is assigned is acquired, 
from the computer; 

a process specifying step in which a process as an execution form of 
the job that became the delay factor in processing the job net is specified, on 
the computer to which the job is assigned, and a computer utilization status of 

25 the computer owing to the process of the job that became the delay factor in 
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processing the job net is specified, among resource utilization statuses owing 
to respective processes acquired from the computer to which the job that 
became the delay factor in processing the job net is assigned; and 

a computer utilization status displaying step in which a resource 
5 utilization status of the computer to which the job that became the delay factor 
in processing the job net is assigned is displayed, owing to each process, 
acquired from the computer, distinguishing, at least, the resource utilization 
status of the computer owing to the process specified with respect to the job 
that became the delay factor in processing the job net. 

10 According to thus-described method, since a resource utilization status 

of a computer to which a job detected as a factor of delay in processing a job 
net is assigned is displayed, distinguishing, at least, the resource utilization 
status owing to a process of the job, it is easy to understand if the job presses 
a load of the computer, or another job or application program presses the load 

15 of the computer. In other words, it is possible to present necessary 

information when assignment of jobs to respective computers constituting a 
job system is to be reconsidered. 

Further, to attain the above objects, the present invention provides a 
method of analyzing a delay factor, for analyzing a delay factor in processing 

20 a job net in a job system that uses a computer system having a plurality of 
computers connected through a network, assigns the computers respectively 
to a series of jobs constituting the job net, and executes the jobs in a 
predetermined order by the respective computers assigned to the jobs, to 
process the job net, wherein the method comprises: 

25 a collecting step in which history information is collected from each 
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computer, the history information expressing a history of executing a job 
which constitutes the job net and is assigned to the computer; and 

an analyzing step in which a job and a computer assigned to the job 
that became the delay factors in processing the job net are decided, in 
5 accordance with a form of delay in execution of each of the series of jobs 
constituting the job net, expressed by the history information collected, in 
relation to an execution schedule of each of the series of jobs constituting the 
job net, expressed in definition information defined in advance, and in 
accordance with computers assigned to each of the series of jobs; 
10 a network specifying step in which a process as an execution form of 

the job that became the delay factor in processing the job net is specified, on 
the computer to which the job is assigned, and a logical channel used by the 
specified process and a part of the network to which the logical channel is set 
are specified; 

is a traffic status collecting step in which a traffic status in the specified 

network is collected, for each logical channel set to the network; and 

a traffic status displaying step in which the traffic status collected for 
the each logical channel is displayed, so as to, at least, distinguish a traffic 
status of the logical channel used by the process specified to the job that 

20 became the delay factor in processing the job net. 

Here, the logical channel used by the specified process implies a 
logical channel on the network, which is set between the process and an 
application, when the job corresponding to the process requests processing 
by that application running on a computer different from a job executing 

25 computer that executes the process. 
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According to thus-described method, a traffic status of a network to 
which a logical channel used by a process of a job detected as a delay factor 
in processing a job net is set is displayed, distinguishing, as least, a traffic 
status of a logical channel used by the process of the job. Thus, it is easy to 
5 understand if the job presses a load of the network, or another job or 

application presses the load of the network. In other words, it is possible to 
present necessary information when assignment of jobs to respective 
computers constituting a job system is to be reconsidered. 

10 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a configuration of a job system 
relating to an embodiment of the present invention; 

Fig. 2 is a block diagram showing a hardware configuration of an 
administrative manager computer and a job executing computer relating to the 
is embodiment of the present invention; 

Fig. 3 is a block diagram showing a functional configuration of an 
administrative manager computer and a job executing computer relating to the 
embodiment of the present invention; 

Figs. 4A and 4B show job net definitions and jobs relating to the 
20 embodiment of the present invention; 

Fig. 5 shows a state of executing jobs in a job system relating to the 
embodiment of the present invention; 

Fig. 6 is a flowchart showing a procedure for collecting log information 
relating to the embodiment of the present invention; 
25 Fig. 7 shows log information relating to the embodiment of the present 
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invention; 

Fig. 8 is a flowchart showing a procedure for collecting computer 
information relating to the embodiment of the present invention; 

Fig. 9 is a flowchart showing a procedure for collecting network 
5 information relating to the embodiment of the present invention; 

Fig. 10 is a flowchart showing a procedure for detecting a delay factor 
in execution of a job net relating to the embodiment of the present invention; 

Fig. 1 1 is a flowchart showing a procedure for detecting a delay factor 
in execution of a job net relating to the embodiment of the present invention; 
10 Figs. 12A and 12B show a display screen for displaying a delay factor 

in execution of a job net relating to the embodiment of the present invention; 

Figs. 13A-13C show a display screen for displaying a delay factor in 
execution of a job net relating to the embodiment of the present invention; 

Figs. 14A - 14C show a display screen for displaying a delay factor in 
15 execution of a job net relating to the embodiment of the present invention; 

Fig. 1 5 show a state in which, in the job system shown in Fig. 1 , the job 
net A and the job net B are executed in accordance with the definitions of Fig. 
4; 

Fig. 16 is a flowchart relating to a job judged to be one cause of delay 
20 in execution of a job net, and showing a procedure for displaying a cause of 
delay in the job in question to an operator from an aspect of resource usage 
of a job executing computer 202 executing that job; 

Fig. 17 shows the computer information displayed in the step 1603 of 
Fig. 16; 

25 Fig. 1 8 shows a state in which, in the job system of Fig. 1 , the job net A 
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and the job net B are executed in accordance with the definitions of Fig. 4; 

Fig. 19 is a flowchart relating to a job judged to be one cause of delay 
in execution of a job net and showing a procedure for displaying a cause of 
delay in the job in question to an operator from an aspect of traffic of a 
5 network used in executing that job; 

Fig. 20 shows a list of logical channels displayed in the step 2102 of 
Fig. 19; 

Fig. 21 shows the network information displayed in 

Fig. 22 is a flowchart relating to a job judged to be one cause of delay 
10 in execution of a job net and showing a procedure for reducing a load of a job 
executing computer 202 executing that job; 

Fig. 23 shows an example of a screen for selecting a job of a job net 
judged to be one cause of delay out of a list of job nets and jobs constituting 
each of the job nets, the listed job nets being executed in the job system 
15 shown in Fig. 1; and 

Fig. 24 shows an example of a screen for selecting a computer that 
executed a job of a job net judged to be one cause of delay out of job 
executing computers constituting the job system shown in Fig. 1. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In the following, one embodiment of the present invention will be 
described. 

First, Fig. 1 shows a configuration of a job system relating to the 
present embodiment. 
25 As shown in the figure, the job system relating to the present 
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embodiment comprises a network that is constructed by connecting a trunk 
network, i.e., a network (0) 212, with branch networks, i.e., a network (1) 208, 
a network (2) 209, a network (3) 210, a network (4) 21 1 , and a network (5) 
213, this network being connected with an administrative manager computer 
5 201 , a job executing computer (A) 202-A, a job executing computer (B) 202-B, 
a job executing computer (C) 202-C, a job executing computer (D) 202-D, a 
job executing computer (E) 202-E, and a job executing computer (F) 202-F. 

In the following, when a common matter is described with respect to 
the job executing computer (A) 202-A, the job executing computer (B) 202-B, 
10 the job executing computer (C) 202-C, the job executing computer (D) 202-D, 
the job executing computer (E) 202-E, and the job executing computer (F) 
202-F, they are referred to simply as the job executing computers 202, putting 
them together. 

Here, as the administrative manager computer 201 and job executing 
is computer 202, may be used, for example, an electronic computer 201/202 
shown in Fig. 2, comprising a central processing unit 302 for executing 
instructions of various operations etc., a main memory 301 for storing data 
required for those operations, a network control unit 303 for controlling data 
input-output to communication line 305 and to a local area network 304, a disk 
20 storage 306, a disk control unit 307 for controlling input-output of the disk 
storage 306, a display unit 308, and a display control unit 309 for controlling 
input-output of the display unit 308. 

The central processing unit 302 executes a program loaded into the 
main memory 301 . The program to be loaded into the main memory 301 is 
25 stored in the disk storage 306 in advance, loaded into the main memory 301 
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as the need arises, and executed by the central processing unit 302. Or, a 
program is directly loaded into the main memory 301 from a portable storage 
medium (not shown) such as a CD-ROM via a portable disk recording 
medium reader (not shown) as the need arises, and then is executed by the 
5 central processing unit. Or, a program is once installed into the disk storage 
306 from a portable disk storage via a portable disk recording medium reader, 
is loaded into the main memory 301 as the need arises, and executed by the 
central processing unit 302. Or, a program is directly loaded into the main 
memory 301 from the communication line 305 or local area network 304 via 

10 the network control unit 303, or once downloaded into the disk storage 306 
and thereafter loaded into the main memory 301 , and then executed by the 
central processing unit 302. 

Next, Fig. 3 shows a configuration of functional parts that realizes as 
processes on the administrative manager computer 201 and the job executing 

15 computer 202 by a program in the central processing unit 302. 

Namely, as shown, the administrative manager computer 201 
comprises, as its functional parts: a management application part 102 for 
processing collected management information; a database 104 for storing the 
management information; a management information control part 105, which 

20 collects the management information from the job executing computers 202, 
stores the information into the database 104 and searches and extracts the 
information stored in the database 104 by request of the management 
application part 102; an input part 180; and a display part 190. The 
management application part 102 has a performance analysis part 103 that 

25 performs processing such as analysis of the collected management 
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information and detection of cause of a bottleneck. The management 
information control part 105 comprises: a job execution log collecting part 106 
for collecting results of job execution from the job executing computers 202; a 
job definition information collecting part 107 for collecting job definition 
5 information possessed by the job executing computers 202; a computer 

information collecting part 108 for collecting computer information indicating a 
CPU load, a memory utilization factor, or the like of each process executed in 
a computer from each job executing computer 202; and a network information 
collecting part 109 for collecting network information indicating traffic 

10 (specified by the number of packets or bytes transmitted per unit time) of each 
logical channel (specified by a combination of a communication port 
specifying an address of a process and a communication port specifying an 
address of a communication partner of the process in question through the 
network) on a network used by each process executed by a computer from 

15 each job executing computer 202. 

On the other hand, the job executing computer 202 comprises, as its 
functional parts: a job execution control part 1 15 for executing job; a computer 
management part 116, which measures a CPU load, a memory utilization 
factor, or the like for each process executed in its own computer and 

20 generates computer information to be sent to the administrative manager 

computer 201 ; a network management part 117, which measures traffic of the 
network and the like for each logical channel on the network used by each 
process executed in its own computer, and generates network information to 
be sent to the administrative manager computer 201; and an integrated 

25 management agent 113, which collects job execution logs and the measured 
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management information and sends them to the administrative manager 
computer 201 . The integrated management agent 1 1 3 comprises: a job 
definition information/log information collecting part 1 10 for treating the job 
definition information and log information expressing results of executing the 
5 job; a computer information collecting part 111 for treating the computer 
information; and a network information collecting part 112 for treating the 
network information. Here, the measurement of traffic for each logical channel 
by the network management part 117 can be performed by investigating 
destination and source addresses attached to a header of a packet sent and 
10 received in the network control unit 303 via the network, and by investigating 
the number of packets or bytes sent and received for each logical channel 
specified by the destination and source addresses. 

Next, business processing carried out in the present job system will be 
described. 

15 Each business processing carried out in the present job system is 

constituted by a series of jobs. In the following, a series of jobs constituting a 
single business processing is referred to as a job net. 

Now, in the present embodiment, information shown in Fig. 4A is 
defined for each job net. 

20 Namely, for each job net, there are defined "Operational Definition 

Identifier" for identifying the definition, "Job Net Name" for identifying a job net, 
"Starting Day of the Week/Starting Day" and "Start time" specifying a planned 
start of execution of the job net, and "Component Jobs Definition" defining 
execution sequence of jobs in the job net, those jobs constituting the job net. 

25 For example, "Component Jobs Definition" shown in Fig. 4A shows that the 
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job net A consists of the jobs 1-5, the job 1 is executed, then, the jobs 2 and 3 
are executed in parallel from the viewpoint of order, then, at the time of 
finishing both jobs 2 and 3, the job 4 is executed, and finally, the job 5 is 
executed. Also, it shows that the job net B consists of the jobs 1-3, and the 
5 jobs 1-3 are executed in turn. 

Further, in the present embodiment, for each job net defined in the job 
net definitions, information shown in Fig. 4B is defined to each of jobs 
constituting the job net in question. 

Namely, for each job, there are defined "Job Name" for identifying the 

10 job, "Planned Start time", i.e., planned start of executing the job, "Planned End 
Time", i.e., planned end of executing the job, "Operational Definition Identifier" 
for identifying the definition, "Computer Name" specifying a job executing 
computer 202 for executing the job in question, and "Executable File Name" 
specifying an executable file for executing the job in question. In addition, for 

15 each job, there are defined "Port Number" specifying a communication port 
used for communication by the job in question when an executable file 
specified by "Executable File Name" is executed, and "Alternative Candidate 
Name" specifying a job executing computer 202 if that job executing computer 
202, which is different from the job executing computer 202 specified by 

20 "Computer Name", can serve as a job executing computer executing the job in 
question. Further, as "Operational Definition Identifier" among the definitions 
of a job, is used "Operational Definition Identifier" of the job net to which the 
job in question belongs, being added with a branch number, so that the 
definition of the job and the definition of the job net to which the job in 

25 question belongs can be easily associated with each other. 
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Here, when a start time and an end time of a job have appropriate 
values in the log information shown in Fig. 7 which is described below and 
indicates results of executing jobs, the start time and the end time of the can 
be applied to the planned start time and the planned end time of the job used 
5 for detecting delay in Fig. 4, in order to save labor of setting. 

Fig. 5 shows a state of executing the job net A in accordance with the 
definition shown in Fig. 4. 

First, the job executing computer (A) 202-A executes the job 1 at 9:30 
from Monday through Friday, in accordance with the definition of the job net in 
10 Fig. 4A and the definition of the job 1 in Fig. 4B. The job executing computer 
(B) 202-B awaits an end of the job 1 to execute the job 2, in accordance with 
the definition of the job net in Fig. 4A and the definition of the job 2 in Fig. 4B. 
Similarly, each of the job executing computers (C) 202-C - (E) 202-E executes 
an assigned job when the previous job in the execution sequence ends, in 
15 accordance with the definition of the job net in Fig. 4A and a definition of a job 
assigned to itself in Fig. 4B. 

As a result, as shown in Fig. 5, the job 1 is executed first on the job 
executing computer (A) 202-A; then, after the end of the job 1 , the jobs 2 and 
3 are executed respectively on the job executing computers (B) 202-B and (C) 
20 202-C in parallel from the viewpoint of order; then, after the end of both jobs 2 
and 3, the job 4 is executed on the job executing computer (D) 202-D; and, 
after the end of the job 4, the job 5 is executed on the job executing computer 
(E) 202-E. 

Here, it is the job execution control part 1 15 of each job executing 
25 computer 202 that controls thus-described execution of a job net. With regard 
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to the execution control of a job net by the job execution control part 1 1 5 of 
each job executing computer 202, there are two modes as will be described in 
the following. 

(1) First mode 

5 Out of the definition information shown in Fig. 4, the job execution 

control part 1 1 5 of each job executing computer 202 holds a part relating to a 
job assigned to its own job executing computer 202 as job definition 
information, to control execution of the job assigned to its own job executing 
computer 202. 

10 In this first mode, the job execution control part 1 15 of each job 

executing computer 202 gives notice of an end of execution of the job 
assigned to its own job executing computer 202 as an event to a job 
execution control part 1 15 of another job executing computer 202 to which a 
job to be executed next to the job in question is assigned, if there exists any 

15 such job executing computer 202. In accordance with the notice of this event 
and the job definition information held, the job execution control part 1 15 of 
each job executing computer 202 controls execution of the job assigned to its 
own job executing computer 202, in the above-described sequence. 

(2) Second mode 

20 Out of the job executing computers 202, a job execution control part 

1 1 5 of one specific job executing computer 202 performs control of execution 
of a job net in a centralized manner. The job execution control part 1 1 5 of that 
one specific job executing computer 202 holds the definition information 
shown in Fig. 4 as job definition information. However, "Operational Definition 

25 Identifier" of each job is held by a job executing computer 202 to which that 
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job is assigned, in order to give notice of log information described below. 

In this second mode, when a job executing computer 202 ends 
execution of a job assigned to itself, its job execution control part 115 gives 
notice of the end of the job to the job execution control part 1 1 5 of the above 
5 mentioned one specific job executing computer 202. The jobs are executed in 
the following way. Namely, the job execution control part 1 1 5 of the above- 
mentioned one specific job executing computer 202 successively sends 
events that respectively causes job executing computers 202 to execute their 
assigned jobs in the above-described sequence. Those events are sent to 
10 respective job execution control parts of the job executing computers 202 in 
accordance with the job definition information held by that one specific job 
executing computer and notices of job ends received from respective job 
execution control parts 1 15 of the job executing computers 202. Among the 
job executing computers 202 which receive those events, may be included 
15 that one specific job executing computer 202. 

In both first and second modes described above, the job execution 
control part 1 1 5 of each job executing computer 202 outputs log information 
expressing history of job execution. 

In the following, operation of analyzing cause of delay in a business 
20 processing in thus-described job system will be described. 

First, operation of the administrative manager computer 201 that 
collects information for analysis from each job executing computer 202 will be 
described. 

Fig. 6 shows a procedure for collecting the above-mentioned log 
25 information from each job executing computers 202 to the administrative 
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manager computer 201 . 

The job execution control part 1 1 5 of each job executing computer 202 
outputs log information that records necessary information, at the time when a 
predetermined event takes place (Step 501). The job definition information/log 
5 information collecting part 1 10 of the integrated management agent 1 1 3 

collects the log information outputted by the job execution control part 115, in 
accordance with an instruction from the administrative manager computer 
201 , converts it into a predetermined common format for example, and sends 
it to the administrative manager computer 201 (Step 502). 
10 The job execution log collecting part 1 06 of the administrative manager 

computer 201 receives the log information and stores it into a database 104 
(Step 503). 

Fig. 7 shows log information 1301 given from each job executing 
computer 202 to the administrative manager computer and stored in the 

15 database 104. 

Each line indicates log information corresponding to a single event. In 
each piece of log information, "Event Log Identifier" stands for an identifier of 
an event log generated, "Computer Name" for a name of a job executing 
computer 202 that gave the log information, "Time" for a time when the event 

20 was generated, "Event Log Class" for a class of the event generated, 
"Operational Definition Identifier" for "Operational Definition Identifier" 
specified in the definition of Fig. 4 when the generated event is an event of a 
job or a job net, and "Detailed Information" for contents of the event. "Event 
Log Class" includes at least a start or end of a job. When "Event Log Class" is 

25 a start of a job, "Time" of that log information indicates a time when execution 
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of the job indicated by "Operational Definition Identifier" of that log information 
is started in a computer assigned to that job in the definition of Fig. 4, i.e., a 
job executing computer 202 indicated by "Computer Name". When "Event Log 
Class" is an end of a job, "Time" of that log information indicates a time when 
5 execution of the job indicated by "Operational Definition Identifier" of that log 
information is ended in a computer assigned to that job in the definition of Fig. 
4, i.e., a job executing computer 202 indicated by "Computer Name". 

Here, for the sake of simplicity of description, only log information 
collected with regard to the job net A out of the job nets defined in Fig. 4 is 
10 shown. However, log information is similarly collected with regard to the job 
net B, too. 

In each job executing computer 202, the job definition information/log 
information collecting part 110 of the integrated management agent 113 
sends the job definition information held by the job execution control part 115 

is to the administrative manager computer 201 , converting it into a 

predetermined common format for example, following a similar procedure to 
one shown in Fig. 6, in accordance with an instruction from the administrative 
manager computer 201 . 

The job definition information collecting part 107 of the administrative 

20 manager computer receives the job definition information from the job 

executing computers 202, prepares the definitions of the job nets and the jobs 
shown in Fig. 4 from the received information, and stores them into the 
database 104. 

In the case of the above-described second mode of executing jobs, in 
25 which the job execution control part 1 1 5 of the above-mentioned one specific 
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job executing computer 202 holds all the definition information shown in Fig. 
4, it is sufficient for the administrative manager computer 201 to collect the job 
definition information from this one specific job executing computer 202. 

Next, Fig. 8 shows a procedure for collecting computer information that 
5 indicates a CPU load, a memory utilization factor, or the like of each 

executable file executed in each job executing computer 202, from that each 
job executing computer 202 to the administrative manager computer 201 . This 
procedure is performed when the administrative manager computer 201 gives 
an instruction to each job executing computer 202, periodically or at 

10 generation of a predetermined event. 

By the instruction from the administrative manager computer 201 , the 
computer information collecting part 1 1 1 of each job executing computer 202 
requests the computer management part 116, which manages the resource of 
that job executing computer 202, to send the computer information. 

15 Receiving this request, the computer management part 116 delivers results of 
measurement of a CPU load, a memory utilization factor, or the like for each 
executable file executed on its own job executing computer 202 in a period of 
predetermined time from the present, as the computer information, to the 
computer information collecting part 111. The computer information collecting 

20 part 111 converts the received computer information to the predetermined 
common format, and sends it to the manager computer 201 (Step 601). The 
computer information collecting part 108 of the administrative manager 
computer 201 receives the computer information from each job executing 
computer 202, and stores it into the database 104 (Step 602). 

25 Next, Fig. 9 shows a procedure for collecting network information that 



24 



indicates traffic of a logical channel on the network used by each executable 
file executed on each job executing computer 202, from that each job 
executing computer 202. This procedure is performed when the administrative 
manager computer 201 gives an instruction to each job executing computer 

5 202, periodically or at generation of a predetermined event. 

By the instruction from the administrative manager computer 201 , the 
network information collecting part 1 12 of each job executing computer 202 
requests the network management part 117, which manages a state of the 
network, to send network information. Receiving this request, the network 

10 management part 117 delivers, as the network information, results of 
measurement of traffic, a network utilization factor, and the like for each 
logical channel (specified by a combination of a communication port 
specifying an address of an executable file and communication port specifying 
an address of a communication partner of that executable file through the 

15 network) used by an executable file executed on its own job executing 
computer 202 in a period of predetermined time from the present, to the 
network information collecting part 112. The network information collecting 
part 112 converts the received network information to a predetermined 
common format, and sends it to the manager computer 201 (Step 701 ). The 

20 network information collecting part 109 of the administrative manager 
computer 201 receives the network information from the job executing 
computer 202, and stores it into the database 104 (Step 702). 

Next, operation in the administrative manager computer 201 with 
respect to analyzing cause of delay in processing of a business processing 

25 (job net) will be described. 
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The performance information analysis part 103 of the administrative 
manager computer 201 analyzes cause of delay in certain business 
processing specified by the log information of Fig. 7 collected from each job 
executing computer 202 as described above and stored in the database 104 

5 and by the definitions of the job nets and the jobs of Fig. 4 collected from each 
job executing computer 202 as described above and stored in the database 
104. The performance information analysis part 103 monitors the log 
information of Fig. 7 stored in the database 104, and performs the procedures 
shown in Figs. 10 and 1 1 when it detects an event, "a real end time of the job 

10 net is delayed from the planned end time for prescribed time or more", for 
example. 

As a real end time of a job net, may be used an end time of the last job 
of that job net, shown in the log information given from the job executing 
computer 202 that executed the last job in question. Further, such structure 

is may be employed that a job executing computer 202 that executed the last 
job of a job net informs the end time of that job net as log information, and the 
end time shown in this log information may be used as the real end time of the 
job net. Start time can be dealt with similarly. 

As shown in Fig. 10, when the event "a real end time of the job net is 

20 delayed from the planned end time for prescribed time or more" is detected, 
the performance information analysis part 103 decides the last job of the job 
net in which the delay has been detected, from the definition of the job net in 
Fig. 4A, and sets that last lob as a first job. Then, it stores the fact that the last 
job is set as the first job, into history information, and inspects this first job. 

25 Namely, first, the log information of this first job as shown in Fig. 7 is 



obtained (Step 801 ), and judges if execution time, i.e., time between the start 
and end times of the execution exceeds planned execution time, i.e., time 
between the planned start time and the planned end time in the definition of 
the first job in Fig. 4B (Step 802). 
5 When the execution time of the first job does not exceed the planned 

execution time, the procedure goes to Step 813. When the execution time 
exceeds the planned time, it is judged that a cause of the delay of the job lies 
in the execution delay in the first job in the job executing computer 202 
executed the first job, and then the procedure goes to Step 803 in Fig. 1 1 . 
10 Next, in Step 813, the execution start time of this first job is obtained 

from the log information of Fig. 7, and it is judged if the execution start time of 
the first job is delayed from the planned start time in the definition of the job 1 
in Fig. 4B. 

When the execution start time of the first job is not delayed from the 
15 planned start time, it is judged that a cause of the delay in executing the job 
net does not lie in the flow up to the first job, and the procedure goes to Step 
814. On the other hand, when the execution start time of the first job is 
delayed from the planned start time, the procedure goes to Step 804. 

Next, in Step 804, from the definitions of the job nets in Fig. 4A and the 
20 history information, it is examined which are jobs G that stand within n-th in 
execution end time counting from the latest among jobs executed just prior to 
the first job, and are not set as a second job in relation to the first job. 

Then, in Step 805, when there exist a plurality of jobs G, the first job is 
stored into an array "Branch Point", and the procedure goes to Step 806. 
25 In Step 806, out of the jobs G, the latest one in its execution end time is 
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selected, and set as the second job. The fact that this job is set as the second 
job in relation to the job set as the first job is stored into the history 
information. 

On the other hand, if a job G does not exist, the procedure goes to 
5 Step 814. 

In the case that the second job is set in Step 806, the execution end 
time of the second job is obtained from the log information of Fig. 7. In the 
case that the second job is the latest job in its execution end time among the 
jobs executed just prior to the first job, it is judged if the execution end time bf 

10 the second job is delayed from its planned end time specified in the definition 
of the job in Fig. 4B (Step 807). When the execution end time of the second 
job is delayed from the planned end time, the procedure goes to Step 850. 

On the other hand, when the execution end time of the second job is 
not delayed from the planned end time, it is judged if the second job was 

is executed on the same job executing computer 202 as the first job, from the 
definitions of Fig. 4B (Step 808 in Fig. 1 1 ). 

When the second job is the one executed on the same job executing 
computer 202 as the first job, it is judged that a cause of the delay in 
executing the job net lies in the performance of the job executing computer 

20 202 that executed the first and second jobs (Step 81 0 in Fig. 1 1 ), and the 
procedure goes to Step 850. On the other hand, in the case that the second 
and first jobs were executed in different job executing computers 202, it is 
judged that a cause of the delay in executing the job net lies in the 
performance of the network between the job executing computer 202 that 

25 executed the first job and the job executing computer 202 that executed the 



second job (Step 812 in Fig. 11), and the procedure goes to Step 850. 

In the process of Fig. 1 1 , it is assumed that a cause of delay in starting 
the first job lies in transfer between the first job and the second job that is 
latest in its execution end time among the jobs executed just prior to the first 
5 job, the second job, and the corresponding computer or network is extracted. 
However, it is also possible that a cause of the delay in starting the first job 
lies in transfer between the first job and a job that is not latest in its execution 
end time among the jobs executed just prior to the first job. Thus, as the 
process of Fig. 1 1 , may be employed the following. Namely, in a case where 

10 there is a job executed just prior to the first job and on the same job executing 
computer 202 as the first job, the performance of that job executing computer 
202 is extracted as a cause of the delay. And, in a case where there is a job 
executed just prior to the first job and different from the first job in their job 
executing computers 202, the performance of the network between those job 

is executing computers 202 is extracted as a cause of the delay. Namely, 
extracted is the performance of the network between the job executing 
computer 202 on which the first job is executed and the job executing 
computer 202 on which that job different from the first job in their job 
executing computers 202 is executed. 

20 In Step 850, from the history information, it is investigated if the second 

job has been inspected as the first job, and when it is the inspected job, the 
procedure goes to Step 814. When it is not the inspected job, the second job 
is set as the first job (Step 81 1 ), and the fact that this job is set as the first job 
is stored into the history information, and the procedure returns to Step 801. 

25 In Step 814, it is investigated if the array "Branch Point" stores a job, 



and when no job is stored, the process is ended. On the other hand, when the 
array "Branch Point" stores a job or jobs, a job that was stored last among the 
jobs stored in the array "Branch Point" is set as the first job, the procedure 
returns to Step 804, and the job that is set as the first job is deleted from the 
5 array "Branch Point". 

Now, taking the job system shown in Fig. 5 as an example, application 
of the above-described process will be described, assuming n in Step 804 to 
be 2. 
(1-D 

io First, when delay is generated in the job net, the 10 job 5 is set as the 

first job, and the job 5 is inspected for delay in its execution time, in Steps 
801, 802, and 803. 
(1-2) 

When the execution start time of the job 5 is delayed from the planned 
15 start time (Step 81 3), the job 4, which is just prior to the job 5, is set as the job 
G. Here, only job 4 is classified as the job G, and thus, it is not stored into the 
array "Branch Point" in Step 805. Further, since only job 4 is classified as the 
job G, this job 4 is set as the second job in Step 80& and it is examined if 
there is delay from the end of the job 4 till the start of the job 5 in Steps 807, 
20 808, 810, and 812. 
(2-1) 

Next, the job 4 as the second job is set as the first job (Step 81 1 ), and 
this job 4 is inspected for delay in its execution time, in Steps 801 , 802, and 
803. 
25 (2-2) 
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When the execution start time of the job 4 is delayed from its planned 
start time (step 813), the job 3 and the job 2, which are just prior to the job 4, 
are set as the jobs G. Here, as the jobs G, are classified a plurality of jobs, the 
job 3 and the job 2, and accordingly, the job 4 as the first job is stored into the 
5 array "Branch Point". Next, assuming that, between the job 2 and job 3, both 
set as the jobs G, the job 2 is later in its execution end time, the job 2 is set as 
the second job in Step 806. It is stored that this job 2 is set as the second job 
in relation to the job 4 as the first job. Then, it is examined if there is delay 
from the end of the job 2 till the start of the job 4 in Steps 807, 808, 810, and 
10 812. 

(3-1) X 

Next, the job 2 as the second job is set as the first job (Step 81 1 ), and 
this job 2 is examined for delay in execution time, in Steps 801 , 802 and 803. 
(3-2) 

15 When the execution start time of the job 2 is delayed from its planned 

time (Step 813), the job 1 is set as a job G. Here, only job 1 is set as the job 
G, and accordingly, storing into the array "Branch Point" is not performed in 
Step 805. Next, the job 1 , only which has been set as the job C, is set as the 
second job in Step 806, and it is examined if there is delay from the end of the 

20 job 1 till the start of the job 2 in Steps 807, 808, 810, and 812. 
(4-1) 

Next, the job 1 as the second job is set as the first job (Step 81 1 ), and 
this job 1 is examined for delay in execution time, in Steps 801 , 802, and 803. 
(4-2) 

25 Thus, when the execution start time of the job 1 is delayed from its 
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planned start time (Step 813), jobs C are inspected. Here, since there is no 
job G, it is investigated if a job is stored in the array "Branch Point". Here, the 
job 4 is stored. This job 4 is the job stored last, and accordingly, this job 4 is 
set as the first job, and the job 4 is deleted from the array "Branch Point". 
5 (5-1) 

This job 4 is set as the first job, and it is investigated if there is a job G 
just prior to the job 4. Among the jobs just prior to the job 4, only job 3 is a job 
that has not been set as the second job in relation to the job 4 as the first job. 
Accordingly, here, storing into the array "Branch Point" is not performed in 

10 Step 805. Further, the job 3, only which is set as the job G, is set as the 

second job in Step 806. Here, since the job 3 is not the job that is latest in its 
execution end time among the jobs just prior to the first job, it is not examined 
if there is delay from the end of the job 3 till the start of the job 4 in Steps 807, 
808, 810, and 812. 

15 (6-1) 

Then, the job 3 as the second job is set as the first job (Step 81 1 ), and 
this job 3 is examined for delay in execution time, in Steps 801 , 802, and 803. 
(6-2) 

When the execution start time of the job 3 is delayed from the planned 
20 start time (Step 813), the job 1 which has not been set as the second job in 
relation to the job 3, is set as a job C. Here, only job 1 is set as the job C, 
storing into the array "Branch Point", is not performed in Step 805. Next, the 
job 1 , only which has been set as the job G, is set as the second job in Step 
806, and it is examined if there is delay from the end of the job 1 till the start 
25 of the job 3 in Steps 807, 808, 81 0, and 81 2. 
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(6-3) 

Next, since the job 1 as the second job has already been set as the 
first job and examined (Step 850), it is investigated, in Step 814, if a job is 
stored in the array "Branch Point". Since no job is stored, all process is ended. 
5 In the above description, if, for example, the execution start time of the 

job 4 is not delayed from its planned start time, then, after performing the 
above described (1-2) - (2-1), it is investigated, in Step 814, if a job is stored 
in the array "Branch Point". Since no job is stored in this case, all process is 
ended. 

10 Thus, according to the above-described process, from the viewpoint of 

the execution sequence of jobs, a part before a point at which no delay exists, 
i.e., at which an execution start time is not delayed from the planned start time 
is regarded as normal, and only the part to be performed after that point in the 
execution sequence of jobs is examined to extract a cause of the delay of the 

is job net. Accordingly, it is possible to more efficiently analyze a cause of delay 
of a job net in comparison with a case in which the whole execution sequence 
of jobs is examined. 

However, when it is desired to investigate a part before a point at which 
an execution start time is not delayed from the planned start time, it is 

20 sufficient to omit Step 813, performing Step 804 after Step 802. 

Further, when, in the above description, n is 1 in Step 804 for example, then, 
in the above (2-2), only the job 2 having the latest execution end time is set as 
the job C. Accordingly, in Step 805, the job 4 as the first job is not stored into 
the array "Branch Point". Accordingly, after performing the above (1-1) - (4-1), 

25 it is detected in (4-2) that no job is stored in the array "Branch Point", and the 
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process is ended. Thus, in this example, since delay of the execution start 
time of the job 4 depends in greater degree on the job having later execution 
end time between the job 3 and job 2, only the execution sequence leading to 
the job 4 via the job 2 is examined, without investigating the execution 

5 sequence leading to the job 4 via the job 3. 

Thus, according to the above-described process, by selecting a value 
of n, it is possible to limit a range in which a cause of delay of a job net is 
investigated, only to a part of the execution sequence that has a large effect 
on the delay of the job net. Thus, it is possible to analyze a cause of delay of 

10 a job net more efficiently in comparison with the case in which all the 
execution sequence of jobs is investigated. 

When it is not desired to limit the range in which a cause of delay of a 
job net is investigated only to a part of the execution sequence that has a 
large effect on the delay of the job net, the value of n may be set at more than 

15 the maximum of the number of jobs executed in parallel from the viewpoint of 
the execution sequence. Or, in Step 805, all the jobs that has not been set as 
the second job in relation to the first job among the jobs just prior to the first 
job may be set as the jobs C. 

Further, in the above description, it is possible that, at the time when 

20 such a job appears that difference between its execution start time/execution 
end time expressed in the log information and its planned start time/planned 
end time expressed in the definition of that job exceeds a predetermined 
threshold, that job is set as the first job in place of the last job of the job net, 
and then, the process shown in Figs. 10, 1 1 is performed. Further, generally, 

25 a job is executed in each job executing computer 202 in the following manner. 
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Namely, at the time when the above-described condition for executing the job 
(arrival of the planned start time or end of execution of a job just prior to the 
job in question) is satisfied, that job is put into a queue provided in each job 
executing computer 202. Thereafter, at the time when the job executing 
5 computer 202 can actually process a job stored in the queue, a job is taken 
out in turn from the queue and executed. Length of time from putting a job into 
the queue till taking out that job from the queue varies depending on 
resources and throughput of the job executing computer 202. Thus, the time 
when a job is in this queue may be taken into consideration as a delay time 

10 due to the queue, to analyze a cause of delay of a job net. In detail, for 

example, a time when a job is put into a queue is collected as log information 
from each job executing computer 202 to the administrative manager 
computer 201, and, between Step 801 and Step 802, is provided a procedure 
in which performance of a computer assigned to a job is judged to be a cause 

15 of delay of the job net when a length of time between an input time of the job 
into the queue and an execution start time of that job exceeds a 
predetermined threshold. Here, the execution start time of a job implies a time 
when that job is taken out from the queue and actually executed. 

In the following, there is described a procedure for presenting a cause 

20 of delay in execution of a job net, which is judged from the process shown in 
Figs. 10, 11 as described above. 

First, the display part 190 of the administrative manager computer 201 
displays a fault monitoring screen 901 shown in Fig. 12A. The fault monitoring 
screen 901 displays log information collected from job executing computers 

25 202 up to that point of time in time series, with regard to a job net designated 
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by an operator. Further, when there is delay in the job net, the display part 
190 displays a fact that the delay has been detected on the fault monitoring 
screen 901. 

When, on this fault monitoring screen 901, the operator selects a 
5 display part 902 displaying the fact that the delay has been detected, through 
the input part 180, and inputs an instruction to display detailed information, 
then, the display part 180 displays a detailed information display screen 903 
on delay factors, shown in Fig. 12B. 

As shown in Fig. 12B, the detailed information display screen 903 

10 displays: a start time, indicating an execution start time; a computer, indicating 
a job executing computer 202 having executed the job in question; a 
cumulative delay time, indicating delay of an execution start time from the 
planned start time; delay time, indicating a time obtained by subtracting, from 
the cumulative delay time, the maximum cumulative delay time among 

15 cumulative delay times of jobs just prior to the job in question; and, a delay 
source indicating a delay factor judged in the process of Figs. 10, 1 1 , for each 
job constituting the job net in which execution delay has been detected 

Further, when an operator inputs selection of a delay source and an 
instruction to display a causal location via the input part 180, the display part 

20 190 displays the causal location, as shown in Figs. 13, 14. Display 1001 

shown in Fig. 13A is given when the selected delay source is judged to come 
from performance of a computer in Step 803 of Fig. 1 1 , highlighting a job 
whose execution time exceeded the planned time in Step 802 of Fig. 10, in a 
block diagram of the job net connecting the jobs with arrows in the sequence 

25 of executing the jobs. Further, display 1002 shown in Fig. 13B can be invoked 
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by an operator on the display of Fig. 13A and highlights a job executing 
computer 202 that executes the job highlighted in Fig. 13A, in a network block 
diagram linking, the job executing computers 202 in accordance with their 
connecting relation via the network. Display 1003 shown in Fig. 13C is a 
5 combination of the display 1001 of Fig. 13A and the display 1002 of Fig. 13B, 
displaying a relation between the job judged to contain the cause of the delay 
and the computer, in one screen. 

Further, display 1 101 shown in Fig. 14A is given when the selected 
delay source is judged to come from performance of a computer or 

10 performance of a network between computers in Steps 810, 812 of Fig. 1 1 , 
and highlights an arrow connecting the first job and the second job of the time 
when the execution time of the first job was judged to exceed the planned 
start time in Step 807 of Fig. 10, in a block diagram of the job net connecting 
the jobs. Further, display 1 102 shown in Fig. 14B can be invoked by an 

15 operator on the display of Fig. 14A, and highlights one or two computers 
executed the two jobs highlighted in Fig. 14A, in a network block diagram. 
Display 1103 shown in Fig. 14C is a combination of the display 1101 of Fig. 
14A and the display 1 102 of the Fig. 14B, displaying a relation of the transfer 
between the jobs judged to contain the cause of the delay to the computers, in 

20 one screen. 

According to thus-described displays, it is possible to present jobs, 
computers and networks which were delay factors, together with their 
relationship, in a graspable manner. 

Next, with respect to a job that has been judged to be a cause of 

25 execution delay of a job net by the above-described process, there will be 
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described procedures for analyzing a cause of delay in the job in further 
detail, from an aspect of resource usage of a job executing computer 202 that 
executes the job in question and from an aspect of traffic of a network used in 
execution of the job. 
5 First, with respect to a job that has been judged to be a cause of 

execution delay of a job net, a procedure for analyzing a cause of delay in the 
job in further detail from the aspect of resource usage of a job executing 
computer 202 that executes the job in question will be described. 

Here, it is assumed that, with respect to the job net A shown in the 

10 definition of Fig. 4, the process shown in Figs. 10, 1 1 specified the job 2 and 
the job executing computer (B) 202-B that executes the job 2, as cause of 
delay in execution of the job net A. 

From the aspect of the computer resources, two cases may be 
considered as a cause of delay in executing the job 2 in the job executing 

is computer (B) 202-B: namely, a case where, from the viewpoint of the 
performance of the job executing computer (B) 202-B, its capability in 
executing the job 2 is deficient, and a case where throughput of the job 
executing computer (B) 202-B is deficient because a job or application other 
than the job 2 is executed in parallel with the job 2. 

20 Fig. 15 shows a state in which the job net A and the job net B are 

executed in accordance with the definitions of Fig. 4, in the job system shown 
in Fig. 1. 

Namely, with regard to the job net A, first, the 5 job executing computer 
(A) 202-A executes the job 1 at 9:30 on Monday - Friday, in accordance with 
25 the definition of the job net in Fig. 4A and the definition of the job 1 in Fig. 4B. 



The job executing computer (B) 202-B awaits the end of the job 1 to execute 
the job 2, in accordance with the definition of the job net in Fig. 4A and the 
definition of the job 2 in Fig. 4B. Similarly, each of the job executing 
computers (C) 202-C - (E) 202-E executes an assigned job when the 
5 preceding job in the execution order ends, in accordance with the definition of 
the job net in Fig. 4A and a definition of the job assigned to itself in Fig. 4B. 

On the other hand, with respect to the job net B, first, the job executing 
computer (B) 202-B executes the job 1 at 10:00 on Monday - Friday, in 
accordance with the definition of the job net in Fig. 4A and the definition of the 

10 job 1 in Fig. 4B. The job executing computer (E) 202-E awaits the end of the 
job 1 to execute the job 2, in accordance with the definition of the job net in 
Fig. 4A and the definition of the job 2 in Fig. 4B. Similarly, the job executing 
computer (C) 202-C executes the assigned job when the preceding job in the 
execution order ends, in accordance with the definition of the job net in Fig. 

15 4A and the definition of the job assigned to itself in Fig. 4B. 

As a result, as shown in Fig. 1 5, the job executing computer (B) 202-B 
executes the job 2 of the job net A and the job 2 of the job net B in parallel in 
the same time zone of Monday - Friday. 

In such a case, even if the job executing computer (B) 202-B has 

20 sufficient capability for executing the job 2 of the job net A, it is possible that 
the job 1 of the job net B executed simultaneously in the job executing 
computer (B) 202-B puts pressure on the load of the job executing computer 
(B) 202-B to delay process of the job 2 of the job net A. 

Accordingly, in the present embodiment, with regard to a job judged to 

25 be a cause of delay in execution of a job net, a cause of delay in that job can 
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be analyzed in further detail from the aspect of the resource usage of a job 
executing computer 202 that executes the job in question. 

With respect to a job judged to be a cause of delay in execution of a 
job net, Fig. 16 shows a procedure for displaying a cause of delay in that job 
5 to an operator from the aspect of the resource usage of a job executing 
computer 202 that executes the job in question. 

The performance information analysis part 103 of the administrative 
manager computer 201 displays a detailed information display screen as 
shown in Fig. 12B, when it specifies a cause of delay in execution of a certain 
10 job net defined in the definition information shown in Fig. 4. When an operator 
inputs selection of a delay source and an instruction to display a causal 
location on this detailed information display screen, via the input part 180, 
then; the display part 190 gives display of the causal location, as shown in 
Figs. 13 and 14. 

15 When, in the display screen shown in Fig. 13 (display screen given 

when a job executing computer is selected as the delay source in the detailed 
information display screen shown in Fig. 12B), an operator inputs via the input 
part 180 an instruction to analyze the delay source from the aspect of 
resource usage of a job executing computer, then, the flow of Fig. 16 is 

20 started. 

First, the performance information analysis part 103 of the 
administrative manager computer 201 searches the computer information 
stored in the database 104 according to the above-described flow shown in 
Fig. 8, and specifies the computer information of the job executing computer 
25 202 highlighted as the delay source in the display screen shown in Fig. 13. 
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Then, among the computer information in question, it specifies the information 
indicating a CPU load or a memory utilization factor due to the executable file 
of the job to which the execution delay in that job executing computer 202 is 
attributed (Step 1601). 
5 In a case where a plurality pf jobs are executed on the job executing 

computer 202, it is possible that the executable file of the job to which the 
execution delay is attributed is also the executable file for other job. In such a 
case, the computer information includes pieces of information, each indicating 
a CPU load or a memory utilization factor due to the executable file having the 

10 same name as the executable file of the job to which the execution delay is 
attributed. Thus, in such a case, the information indicating the CPU load or 
the memory utilization factor due to the executable file of the job to which the 
execution delay is attributed is specified based on the execution start time and 
the execution end time of that job indicated by the log information collected 

15 with respect to that job to which the execution delay is attributed. 

Next, among the computer information specified in the above- 
described manner, the performance information analysis part 103 of the 
administrative manager computer 201 specifies information indicating a CPU 
load or a memory utilization factor due to other executable files executed in 

20 the same time zone as the executable file of the job, to which the execution 
delay is attributed, by the job executing computer 202 that executed that job 
(Step 1602). That time zone is specified as described above. In that case, 
when it is possible to specify job nets and jobs of those job nets 
corresponding to those other executable files, by the execution start times and 

25 execution end times of those other executable files, specified from the names 
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of those other executable files and from the information indicating the CPU 
loads or the memory utilization factors of those other executable files, based 
on the definition information shown in Fig. 4 or the log information shown in 
Fig. 7, then, the names of those job nets and those jobs are associated with 
5 those other executable files. 

Next, the display part 190 of the administrative manager computer 201 
displays a list indicating the information specified in the above Step 1601, 
which indicates the CPU load or the memory utilization factor due to the 
executable file of the job to which the execution delay is attributed, and the 

10 information specified in the above Step 1602, which indicates the CPU loads 
or the memory utilization factors due to those other executable files executed 
in the same time zone as the executable file of the job to which the execution 
delay is attributed (Step 1603). 

Fig. 17 shows the computer information displayed in Step 1603 of Fig. 

15 16. In the figure, under "Computer Name", is shown the name of the job 

executing computer 202 highlighted in the display screen shown in Fig. 13 as 
the delay source. "Display Class" indicates if the displayed contents are CPU 
load or memory utilization factor. An operator can select a display class 
setting button 1 701 via the input part 180, to set the display class to either 

20 CPU load or memory utilization factor. Under "Executable File Name" is 
shown a list of the names of the executable files specified in the above- 
described Steps 1601, 1602. Under "Job Net/Job Names", are shown names 
of job net/job, if there are such names corresponding to each executable file 
shown in the column of "Executable File Name". 

25 Under "Maximum Load", are shown the maximum CPU loads due to 
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the respective executable files shown in the column of "Executable File 
Name", and under "Average Load", the average CPU loads due to those 
respective executable files are shown. These columns "Maximum Load" and 
"Average Load" are changed to "Maximum Utilization Factor" and "Average 
5 Utilization Factor 1 ', when "Display Class" is set to the memory utilization factor. 
Under "Maximum Utilization Factor", are shown the maximum memory 
utilization factors due to respective executable files shown in the column of 
"Executable File Name", and under "Average Utilization Factor", the average 
memory utilization factors due to those respective executable files. 

10 Further, under "Graph", is displayed a graph showing changes of a 

CPU load for each of the executable files specified in the above Steps 1601, 
1602, with CPU loads being shown by the ordinate and times by the abscissa. 
When the "Display Class" is the memory utilization factor, changes of a 
memory utilization factor for each of the executable files specified in the 

is above Steps 1601 , 1602 are shown in a graph, with the ordinate showing 
memory utilization factors and the abscissa showing times. 

It is preferable that the names of the executable files listed under 
"Executable File Name" are displayed being arranged in descending order of 
value shown under "Average Load" when "Display Class" is the CPU load, 

20 and in descending order of value shown under "Average Utilization Factor" 
when "Display Class" is the memory utilization factor. 

Now, in the display screen shown in Fig. 17, when an operator selects 
a name of an executable file added with job net/job names, via the input part 
180, then, the job net definition (see Fig. 4A) of the job net specified by those 

25 job net/job names and the definitions (see Fig. 4B) of respective jobs 
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constituting that job net are displayed (Step 1604). Then) when the operator 
gives an instruction of display switching via the input part 180 (Step 1605), the 
procedure returns to Step 1603 and the computer information shown in Fig. 
17 is displayed. 

5 According to thus-described process, an operator can analyze a delay 

source of a job judged to be a cause of execution delay of a job net, in. further 
detail, from the aspect of resource usage of a job executing computer 202 that 
executes the job in question. Further, by making it possible to display 
definition information of a job net including a job to which execution delay is 

10 attributed and definition information of a job net including other jobs executed 
by the same job executing computer 202 in the same time zone as the job in 
question, it is possible to assist an operator in reconsidering the job nets. 

Next, there will be described a procedure for analyzing a delay source 
of a job judged to be a cause of execution delay of a job net, in further detail, 

15 from the aspect of traffic of a network used in executing that job. Here, the 
network used in executing a job implies a logical channel on a network 
between the job and an application, that network being set when a request of 
processing is made to the application running on a computer different from the 
job executing computer that executes the job in question. 

20 Now, it is assumed that, with respect to the job net A shown in the 

definitions of Fig. 4, the process shown in Figs. 10, 1 1 specified the job 2 and 
the job net executing computer (B) 202-B as delay factors in the execution of 
the job net A. 

Here, from the aspect of the network resources, two cases may be 
25 considered as a cause of delay in executing the job 2 in the job executing 
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computer (B) 202-B: namely, a case where a sufficient bandwidth can not be 
secured for a logical channel on the network used for performing the job 2, 
from the viewpoint of a communication band, and a case where a sufficient 
bandwidth can not be secured for a logical channel on the network used for 
5 performing the job 2, owing to pressure on all the bandwidth for logical 
channels used by applications sharing the network medium (for example, a 
case where jobs or applications different from the job 2 are executed 
simultaneously with the job 2 in the job executing computer (B) 202-B, and a 
sufficient bandwidth can not be secured for a logical channel on the network 

10 used for performing the job 2 owing to logical channels on the network used 
by those jobs or applications). 

For example, even when, in Fig. 15, the job executing computer (B) 
202-B has sufficient throughput for simultaneously executing the job 2 of the 
job net A and the job 1 of the job net B from the viewpoint of the performance, 

is it is possible that, as shown in Fig. 18, a logical channel used by the job 1 of 
the job net B presses a bandwidth of a logical channel used by the job 2 of the 
job net A, to delay processing of the job 2 of the job net A. 

Accordingly, in the present embodiment, it is possible to analyze a 
delay source of a job judged to be a cause of delay in executing a job net, in 

20 further detail, from the aspect of traffic of a network used in executing that job. 

Fig. 19 shows a procedure for displaying a delay source with respect to 
a job judged to be a cause of execution delay of a job net, from the aspect of 
traffic of a network used in executing that job. 

When the performance information analysis part 1 03 of the 

25 administrative manager computer 201 specifies a cause of execution delay of 
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a certain job net defined in the definition information shown in Fig. 4, by the 
above-described process of Figs. 10, 11, then, it displays a detailed 
information display screen as shown in Fig. 12B. When an operator inputs 
selection of a delay source and an instruction to display a causal location on 
5 this detailed information display screen via the input part 180, then, the 

display part 190 gives display indicating the causal location as shown in Figs. 
13, 14. 

When, in the display screen shown in Fig. 13 (display screen given 
when a job executing computer is selected as the delay source in the detailed 

10 information display screen shown in Fig. 12B), an operator inputs an 

instruction to analyze the delay source from the aspect of network traffic, then, 
the flow of Fig. 19 is started. 

First, the performance information analysis part 103 of the 
administrative manager computer 201 searches the network information 

15 stored in the database 104 according to the above-described flow shown in 
Fig. 9, and specifies the traffic information of the logical channels used by the 
job highlighted as the delay source in the display screen shown in Fig. 13 
(Step 2101). This can be performed by searching traffic information of a 
logical channel whose destination or source of communication is a port 

20 number associated with the job of the job net highlighted as the delay source 
in the display screen in Fig. 13, in the definitions shown in Fig. 4B concerning 
respective jobs constituting the job net in question, from the network 
information stored in the database 104. In that case, in addition to the logical 
channel set between the job highlighted as the delay source in the display 

25 screen shown in Fig. 13 and an application to which that job makes request 



for processing (either one of two communication ports terminating the logical 
channel corresponds to the communication port used by the above-mentioned 
highlighted job), a logical channel set between the application to which the 
processing is requested and an application to which the former application 
5 requested for the processing makes request for processing for performing the 
former processing (both two communication ports terminating the logical 
channel do not correspond to the communication port used by the above- 
mentioned highlighted job, but, one of the two corresponds to a 
communication port that forms a counterpart to the communication port used 

10 by the above-mentioned highlighted job) may also be included in the logical 
channel used by the above-mentioned highlighted job. 

Next, the display part 190 displays a list of thus-specified logical 
channels used by the job highlighted in the display screen shown in Fig. 13 
and segments used by the logical channels as the delay source (Step 2102). 

15 Fig. 20 shows the list of logical channels displayed in Step 2102 of Fig. 

19. In this figure, under "Job Net/Job Names", are shown the name of the job 
which was highlighted as the delay source in the display screen shown in Fig. 
13 and the name of the job nets including that job. Under "Logical Channel 
Name", are shown combinations of each two communication port numbers 

20 terminating a logical channel. Under "Source -Destination", are shown 
combinations of each two names of computers indicating a part (a 
communication medium (communication line or LAN) between two 
computers) of the network, to which is set a logical channel specified by two 
communication port numbers displayed under "Logical Channel Name". 

25 Further, under "Network Name", are shown names of lines or segments of 
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LAN, each line or segment connecting two computers specified under "Source 
- Destination". The administrative manager computer 201 stores a table 
describing correspondence of a communication port number with a job 
executing computer 202 and jobs to which that communication port number is 
5 assigned, into the database 104. The performance information analysis part 
103 of the administrative manager computer 201 can use this table to specify 
to which part of the network, and to which part of a running process 
associated with a job, each logical channel corresponds. 

Next, when an operator selects any one logical channel (or, source - 

10 destination, or network name) in the display screen shown in Fig. 20 via the 
input part 180, the performance information analysis part 103 of the 
administrative manager computer 201 obtains information indicating traffic of 
the selected logical channel (or, logical channel corresponding to the selected 
source - destination or network name) in a period of executing the job 

15 highlighted as the delay source in the display screen shown in Fig. 13, from 
the network information stored in the database 104 (Step 2103). Further, the 
performance information analysis part 103 searches the network information 
stored in the database 104, to investigate if other logical channels are set at 
the network part (communication medium between two computers) at which 

20 the selected logical channel is set. In the case that other logical channels are 
set, it obtains information indicating traffic of those other logical channels in 
the period of executing the job highlighted in the display screen shown in Fig. 
13 as the delay source (Step 2104). As described above, the administrative 
manager computer 201 stores the table describing correspondence of a 

25 communication port number with a job executing computer 202 and jobs to 



which that communication port number is assigned, into the database 104. 
Accordingly, the performance information analysis part 103 of the 
administrative manager computer 201 uses this table to specify to which part 
of the network, each logical channel corresponds to. In that case, when, with 
5 respect to each of the obtained other logical channels, either of two 

communication port numbers specifying the logical channel in question is set 
as one used by a job in the definitions shown in Fig. 4, the performance 
information analysis part 103 of the administrative manager computer 201 
associates the name of that job and the name of the job net including that job 

10 with the logical channel in question. 

Next, the display part 190 of the administrative manager computer 201 
displays, in a list, the information indicating the traffic of the logical channel 
selected in the above Step 2103 and the information obtained in the above 
Step 2104, which indicates the traffic of the other logical channels set at the 

15 network part at which the logical channel selected in the above Step 2103 is 
set (Step 2105). 

Fig. 21 shows the network information displayed in Step 2105 of Fig. 
19. In the figure, "Network Name" shows a name specifying a network part at 
which the logical channel selected in the display screen shown in Fig. 20 is 

20 set. "Display Class" indicates if the displayed contents are the number of 

packets or the number of bytes per unit time. An operator can select a display 
class setting button 2201 via the input part 180, to set the display class to 
either the number of packets per unit time or the number of bytes per unit 
time. Under the "Logical Channel Name", are shown, in a list, names of the 

25 logical channel selected in the above Step 2103 and of the other logical 
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channels specified in the above Step 2104. Under "Job Net/Job Names", are 
shown names of job net/job, if there are such names corresponding to each 
logical channel displayed in the column of "Logical Channel Name". Under 
"Average Packet Number", are shown the average numbers of packets per 
5 unit time in the respective corresponding logical channels shown in the 
column of "Logical Channel Name", and under "Maximum Packet Number", 
the maximum numbers of packets per unit time in those respective logical 
channels. These columns "Average Packet Number" and "Maximum Packet 
Number" are changed to "Average Byte Number" and "Maximum Byte 

10 Number" when "Display Class" is the number of bytes per unit time. Under 
"Average Byte Number", are shown the average numbers of bytes per unit 
time in the respective corresponding logical channels shown in the column of 
"Logical Channel Name", and under "Maximum Byte Number", are shown the 
maximum numbers of bytes per unit time in those respective logical channels. 

15 Further, under "Graph", is displayed a graph showing changes of the 

number of packets per unit time in the logical channel selected in the above 
Step 2103 and in the other logical channels specified in the above Step 2104, 
with numbers of packets per each time unit shown by the ordinate and times 
by the abscissa. When the "Display Class" is the number of bytes per unit 

20 time, changes of the number of bytes per unit time in the logical channel 

selected in the above Step 2103 and in the other logical channels specified in 
the above Step 2104 are shown in a graph, with the ordinate showing 
numbers of bytes per unit time and the abscissa showing times. 

It is preferable that the names of the logical channels listed under 

25 "Logical Channel Name" are displayed being arranged in descending order of 
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value shown under "Average Packet Number'' when "Display Class" is the 
number of packets, and in descending order, of value shown under "Average 
Byte Number" when "Display Class" is the number of bytes. 

Now, in the display screen shown in Fig. 21, when an operator selects 
5 a name of a logical channel added with job net/job names, via the input part 
180, then, the job net definition (see Fig. 4A) of the job net specified by those 
job net/job names and definitions (see Fig. 4B) of respective jobs constituting 
that job net are displayed (Step 2106). Then, when the operator gives an 
instruction of display switching to the display screen of the network 

10 information via the input part 180 (Step 2107), the procedure returns to Step 
2105 and the network information shown in Fig. 21 is displayed. Further, 
when an instruction of display switching to the display screen of the list of the 
logical channels is given (Step 2108), the procedure returns to Step 2102 and 
the list of the logical channels shown in Fig. 20 is displayed. 

is According to thus-described process, an operator can analyze a delay 

source of a job judged to be a cause of execution delay of a job net, in further 
detail, from the aspect of traffic of a network used in executing that job. 
Further, by making it possible to display definition information of a job net 
including a job to which execution delay is attributed and definition information 

20 of job nets including other jobs using the same network part in the same time 
zone as the job in question, it is possible to assist an operator in reconsidering 
the job nets. 

In the flow shown in Fig. 19, when the job highlighted as the delay 
source is selected in the display screen shown in Fig. 13, the logical channels 
25 used by that job, the source - destination of those logical channels, and the 
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names of the network parts at which those logical channels are set are 
displayed in a list as shown in Fig. 20. When one logical channel is selected in 
this list display screen, the network information as shown in Fig. 21 is 
displayed with respect to the network part at which the selected logical 
5 channel is set. However, it is possible that, when the job highlighted as the 
delay source in the display screen shown in Fig. 13 is selected, the network 
information as shown in Fig. 21 is directly displayed with respect to network 
parts at which logical channels used by that job are set respectively. For that 
purpose, the following design, for example, will be sufficient. Namely, when an 

10 operator uses a cursor to point to the column of the network name shown in 
Fig. 21, there is displayed a list of the network names indicating the network 
parts at which the logical channels used by the job selected in the display 
screen shown in Fig. 13 are set, respectively. Then, the operator designates a 
network name in the list using the cursor, so that the network information 

is relating to that network name is displayed. 

Next, a procedure will be described for relieving a load of a job 
executing computer 202 that executes a job judged to be a cause of execution 
delay of a job net. 

Fig. 22 shows a procedure for relieving a load of a job executing 

20 computer 202 that executes a job judged to be a cause of execution delay of 
a job net. 

When the performance analysis part 103 of the administrative manager 
computer 201 specifies a cause of execution delay of a certain job net defined 
in the definition information shown in Fig. 4 by the above described process of 
25 Figs. 10, 1 1 , it displays a detailed information display screen as shown in Fig. 
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12B. When an operator selects a job judged to be a cause of the execution 
delay of the job net and a job executing computer that executes the job in 
question and inputs a instruction to relieve the load of the computer, the flow 
of Fig. 22 is started. 

5 First, the performance analysis part 103 of the administrative manager 

computer 201 searches the computer information stored in the database 104 
according to the above-described flow shown in Fig. 8, and specifies the 
computer information of the job executing computer 202 that executes the job 
judged to be a cause of the execution delay of the job net. Then, among the 

10 computer information in question, it obtains the information indicating a CPU 
load or a memory utilization factor due to the executable file of the job judged 
to be a cause of the execution delay of the job net and the information 
indicating CPU loads or memory utilization factors due to the other executable 
files executed in the same time zone as the executable file of the job in 

15 question by the job executing computer 202 that executed the job in question 
(Step 2301). In that case, when it is possible to specify job nets and jobs of 
those job nets corresponding to those other executable files, by the execution 
start times and execution end times of those other executable files specified 
from the names of those other executable files and from the information 

20 indicating the CPU loads or the memory utilization factors of those other 

executable files, based on the definition information shown in Fig. 4 or the log 
information shown in Fig. 7, the names of those job nets and those jobs are 
associated with those other executable files. 

Next, the performance analysis part 103 of the administrative manager 

25 computer 201 investigates if the CPU load or memory utilization factor of the 
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job executing computer as a whole exceeds a predetermined tolerance or not, 
from the information obtained in the above Step 2301, which indicates the 
CPU loads or memory utilization factors due to respective executable files 
(Step 2302). 

5 In the case of the excess, it is investigated if an alternative computer is 

set to the job judged to be a cause of the execution delay of the job net, by 
referring to the definition information shown in Fig. 4. Further, with respect to 
the executable files with which the names of the job nets and jobs are 
associated in Step 2301 , it is investigated if alternative computers are set to 

10 the jobs of the job nets specified by those names of the job nets and jobs, 
respectively (Step 2303). 

Next, among the jobs of the job nets, judged to have alternative 
computers set to them is Step 2303, there is selected a job of a job net such 
that, when that job is executed in an alternative computer, a CPU load or 

15 memory utilization factor of that alternative computer as a whole does not 
exceed a predetermined tolerance (Step 2304). In order to judge if the 
predetermined tolerance is exceeded, the computer information stored in the 
database 104 is searched to specify the computer information of the 
alternative computer. Among that computer information, is obtained the 

20 information indicating CPU loads or memory utilization factors due to 

executable files executed in that alternative computer in the same time zone 
as the executable file judged to be a cause of the execution delay of the 
above-mentioned job net. Then, the CPU load or memory utilization factor of 
the alternative computer as a whole, specified from the obtained information, 

25 is added to the CPU loads or memory utilization factors due to the executable 
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files of the jobs of the job nets, judged to have that alternative computer set to 
them, obtained in the above Step 2301 . Then, the value obtained by this 
addition is compared with the above-mentioned predetermined tolerance. 
Next, the performance information analysis part 103 of the 

5 administrative manager computer 201 changes the definition information of 
Fig. 4 so that the job of the job net selected in the above Step 2304 is 
executed by the alternative computer of that job (Step 2305). In the case that 
(1 ) the above-described first mode is employed for execution control of a job 
net by the job execution control part 1 15 of each job executing computer 202, 

10 i.e., in the case that the job execution control part 1 1 5 of each job 

executing computer 202 holds, as its job definition information, a part of the 
definition information relating to the jobs assigned to its own job executing 
computer 202 out of the definition information shown in Fig. 4, to control 
execution of the jobs assigned to its own job executing computer 202, the 

15 performance information analysis part 103 of the administrative manager 
computer 201 sends the definition information of the job of the job net 
selected in the above Step 2304 (the definition information in which the name 
of its computer is changed to one displayed as the alternative computer) to 
the alternative computer, and, at the same time, instructs the computer that 

20 has executed the job of the job net selected in the above Step 2304 to discard 
the definition information on that job of the job net. On the other hand, in the 
case that (2) the above-described second mode is employed, i.e., in the case 
that the job execution control part 1 1 5 of one specific job executing computer 
202 out of the job executing computers 202 controls execution of the job net, 

25 the performance information analysis part 103 of the administrative computer 
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201 sends the amended definition information shown in Fig. 4 (the definition 
information in which the computer name of the job of the job net selected in 
the above Step 2304 is changed to one displayed as the alternative 
computer). 

5 Next, the performance analysis part 103 of the administrative manager 

computer 201 subtracts the CPU load or memory utilization factor due to the 
executable file of the job of the job net whose execution is transferred to the 
alternative computer in the above Step 2305 from the CPU load or memory 
utilization factor of the job executing computer: as a whole obtained in the 

10 above Step 2302, and investigates if the obtained value exceeds the above- 
mentioned predetermined tolerance or not (Step 2306). 

If there is no excess, this flow is ended. On the other hand, if there is 
the excess, and when all the jobs of the job nets judged to have respective 
alternative computers set to them have not been investigated, the procedure 

15 returns to, Step 2304. When all the jobs have been investigated, it prompts an 
operator to enhance the performance of the job executing computer that 
executes the job judged to be a cause of the execution delay of the job net, 
via the display part 190 (Step 2307). 

Hereinabove, one embodiment of the present invention has been 

20 described. 

In the above embodiment, in a case where each of the plurality of job 
nets defined by the definition information shown in Fig. 4 has been analyzed 
in execution delay of that job net according to the process of Figs. 10, 1 1 , the 
administrative manager computer 201 may make the display part 190 display 
25 a screen, in which, out of these plurality of job nets, a job net generating delay 



t 



and a location of that delay can be specified, according to an operator's 
instruction inputted into the input part 180. 

Fig. 23 shows an example of a screen for selecting a job of a job net, 
judged to be a cause of delay, out of a list of the job nets and the jobs 
5 constituting each of these jobs, executed in the job system shown in Fig. 1 . In 
this screen, jobs of job nets judged to be a cause of delay by the process 
shown in Figs. 10, 11 are highlighted, for example, by changing their color. 
When a highlighted job of a job net is selected on this screen, is started the 
procedure shown in Fig. 16 for displaying, to an operator, a delay source of 

10 that job of the job net in question from the aspect of resource usage of the job 
executing computer that executes the job in question, or the procedure shown 
in Fig. 19 for displaying the delay source to an operator, from the aspect of 
traffic of a network used in executing that job. By using the display screen 
shown in Fig. 23, it is easy to select a job to be examined on a cause of a 

15 bottleneck out of a plurality of highlighted jobs, when a plurality of job nets are 
evaluated on a job system. 

Fig. 24 shows an example of a screen for selecting a computer that 
executed a job of a job net, judged to be a cause of delay, out of the job 
executing computers constituting the job system shown in Fig. 1 . In this figure, 

20 similarly to Fig. 18, job executing computers that executed respective jobs of 
job nets, judged to be a cause of delay according to the process shown in 
Figs. 10, 1 1 are highlighted, for example, by changing their color. In this 
screen, when a highlighted job executing computer is selected, is started the 
procedure shown in Fig. 16 for displaying, to an operator, a delay source of a 

25 job of a job net judged to be a cause of delay, from the aspect of the resource 
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usage of the selected job executing computer, or the procedure shown in Fig. 
19 for displaying, to an operator, a delay source from the aspect of traffic of 
the network used in executing that job. By using the display screen shown in 
Fig. 24, it is easy to select a computer to be examined on a cause of a 

5 bottleneck out of a plurality of highlighted computers, when a plurality of job 
nets are evaluated. 

As described above, according to the present invention, in a job system 
in which computers are assigned respectively to a series of jobs constituting a 
job net, and the jobs are executed in a predetermined order in respective 

10 computers assigned to those jobs, it is possible to efficiently detect a causal 
location having generated delay in a business processing, in relation to the 
jobs. 

Further, according to the present invention, in addition to the above 
effect, it is easy to specify capacity deficiency of computer or network 
15 resources or to specify jobs putting pressure on these resources, associating 
a problem of execution delay of a job with information on computer load or 
network traffic. 



